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ABSTRACT : 



PROBLEM TO BE SOLVED: To prevent a loss in a waveguide 
even if the width of 

an incident terminal is widened and to improve connection 
efficiency between 

the waveguide and a light -receiving device. 



SOLUTION: The tapered waveguide 102 whose width 
continuously reduces from a 

light incident-side toward a phot odi ode (PD) part and the 
light -receiving device 

103 which is optically connected with the tapered waveguide 
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and integrated on a 

semiconductor substrate 101. The tapered waveguide 102 is 
made of a first clad 

layer 104, a core layer 105 and a second clad layer 105. 
The width of the 

tapered waveguide 102 becomes gradually narrower and the 
film thickness becomes 

continuously thick. The refraction factor of the core 
layer 105 becomes 

continuously high toward the light-receiving device side. 
The core layer 105 

is extended to the PD part and the wavelength of a band gap 
in the PD part is 

set to be more than the wavelength of signal light. Then, 
the extending part 

of the core layer can be set to the light absorbing layer 
of the 

light-receiving device 103. 
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[00 36] m6<rmmi &iz. ^mmmeem 
mmiz^xmi 2*miLxmwt&. 01 2 ( a) 
»i^i^iasfi*7)H3(c. 1^012 (b)tmi<m 

Jfcfi%O05 (c) fcttJBLTOS. 01 2 (a) iz^t 

4iZiS^Xi>20umXS> t ). ZZlZ&L&Ztl&n- - 
I nGaAsPmi^OV^-rf-rmmtl. 45u 

[00 37] i)t, 012 (b) ^tXdtZ. n- - 
I nPMif>S^m9ff)±MiZn- - 1 nGaAsjfiRJR 
Jl (lxl0 16 cm-3) 185:0. 5timCD®mtZ. P 
♦ -I nP^77Kl ( 1 X 1 0'«cm-') 19£0. 
5jum<0&J?Wgj£L*:&. PD&40D -InGa 
AsPJl7?)±&«8£8LTn- — I nGa Asjfelg 
JRJ118. p* - lnP^y- / mi9i:f^th. ffi 

<^^FSjiie^fc'*i^i. ^2fcsv^3onttfsi 



(6) JtiSH^-l 5 3638 

1 0 

[0038] Znmevmmii. PD&4?)n- -I 
nGaAsP^7^«rtS7KC0^a5L7t5n- — I 
nGaAs7M«J?fll8T®JR3-frS. V>*>«9>£xy\'* 
(evanescent) $fct£&SO^T**6. 

wr«4. mmfrepMs^ia« 10 
10 mtom<?>x-TB&2tix^&titf>m&. mm&m? 

[0039] 

im&mm mmmr^xonz. *mnz*&5&t 

tf. T->Wffi&r)}Jftm<rM*mxK7T4rtb<r> 
20 m&y^yxz^Thztwxzhttiziiz.&fc 
mwwM£*si£& t> tfrxmimmitzmm-h z 

[0040]*^. xmmm&imtzxtuf. imco 
mm.mzx ^mmucoarmtp^conrmttz 
am.m immri z t h cox. xmms t 
**ofistt^< mm& z i&x% t.^hiz. mm 
un^TmtfPD&comimt&fcixmf&zti&t: 
&^%M&%>m£mm-h z t #-c£ & . x^x. 
*mniz£tM. . ao. 

30 T4J<tn^hU7yx<7)^m&mg%3m.zi& 
oxhx&m-&ztmmiz%&. 

[01 1 *mtvm&c?mBzmmtztz)tocvr-m®t 

Br90. 

[02 ] *mmm<mm*mmht&<r>wm!r? 
[03 ] i^mm 1 ^esfe^sit^ffij-iiws^ 

*WF[B0 (7X?A7-yi) . 

[04 ] 1 ffymmcowmrn^wmtttz 

[05 1 *mkom mmi<nm;m;*wm?hti 
tfxDJ3m*mxcommm. 

[06 ] ^mmmmwbcm&miZwmthti 
ttxrpmm&iTSBmm. 

[07 1 *micom 1 <ontt«ai£7)a«5iiBW-sfc^ 
3t<oei««®5^^0. 

[08] mmnm&Azmm-hfztbcoftcom&tm 

5^T0. 

[09 ] *!«B^2<7)||ifeW£7)iSj&Jrffi5giBW-i.fc 

50 «XO¥ii0 (7X?A^->i) . 



(7) 



iffPFFS)-! 53638 



1 1 

[Bin *mnm5crmims:*ctwmm. 
(si 2] *m\nm6<7mmmcm&i>mt:mw-tz 

[0i 3i mmcyfwmtsixmmm. 

[flP^O^BH] 

1 ¥tm& I n PfflS 

2 n< -InPffigSDl 

3 SiOil 

4 PDfiS 

6 n 4 — I nPA>7rl 

7 n" - I nGaAsPf 

7a n- -InGaAsP37l 
7b n' -InGaAsP37l 
7c n- -I nGaAsP3ft»JRJf 

8 n- - I nP??-/ KJf 
8a p + -I nP?77l 

9 n- - I n Pif*Wi*Jf 

10 vsmmsm» 

11 'tyKjMMM 

12 S i NK 

13 TiAuS 



1 2 



13a pfflSS<0^-y 

14 AuGeNi/TiAui 

15 T i Aul 

16 n* -InPH 

17 p* -InPf 

18 n- I nGaAs^ftgJRJl 

19 p* -I nPfyyVm 

21 WlnPiS 

22 InPA*.y7rl 

10 23 p* -InGaAsPay^M 

24 n" -I nGaAs^fflRJRJl 

25 n + -InP?77FI 

26 n+ -I nGaAsPa; 

27 n* -I nP?77b'l 
2 8 Pfflmg 
29 nfiimffi 

101 ¥3SflcS« 

102 x-^'^K 

103 7*hy-1*-Y 
20 104 gSl?5-yh'Jf 

105 are 

106 3S277-/KJ1 

107 ^flr?*? 




W3 exjrj- 

I0Z 



»4 nvr^ypm 



£b) 





102 












1 toe »zo=5^m 












/Jr 


1 



101 ¥9fttt£ 



[02] 



(a) 





7 



--101 



to7 am* 



-107 
-101 



igm^-l 53638 



[@3] [H4] 




[05] 

[06] 

9 rr-]nP«*>A*» 




"■'■il 13a -p«»*a>/<MJ«*tf 

'15 TiAuM 




(9) 



^^9-1 53638 




(10) 



53638 



[SI 2] 



[B13] 



GO 




(b) 



19 P + -InPt7^«yKJB 

-InGaAs*fc»JCUi 



13 I 16 n~-InGaAs*fcWU 




7 rT-InGQAsP» 



f * — u A 




26 gg 24 



— J — 2t 



21- *«*ttInPX*i 

22- InP/^y» 

23- P + -InGaAsPu>?C7hJl 
24 - rT-InGoAs* « Jfc« 
25-n*-InP^*KJB 

26 - n*-InGoAsP37» 
27-n+-InP:7^» 
28~P««tf 
29--n«m* 



